Expression of the neuronal surface glycoprotein Thy-1 is under post-transcriptional control, and is spatially regulated, in the developing olfactory system.
Expression of the neuronal cell surface glycoprotein Thy-1 has been studied during the development of the olfactory bulb in mice and rats, using in situ hybridisation and immunohistochemistry to follow the appearance of Thy-1 mRNA and protein, respectively. The mRNA was first detected 4 days before birth on all mitral cells, the main projection neuron of the bulb, as they formed a distinct layer and grew dendrites. At no stage was any spatial gradient of expression of Thy-1 mRNA evident around the mitral cell layer. Thy-1 protein, on the other hand, was first detectable 2 days later on a group of mitral cells immediately adjacent the point of entry of the olfactory nerve. The numbers of immunoreactive cells spread, over the next 7 days, to include all mitral cells, those located rostrally and laterally in the bulb being slowest to express Thy-1 protein. Thus there was a spatiotemporal gradient of expression of Thy-1 protein, which was not apparent in the earlier general expression of its mRNA, suggesting that some further inductive signal was required after transcription in order to get effective production of protein. Analysis of the growth of the mitral cell axons in the lateral olfactory tract suggested this signal was related to the cessation of axonogenesis, as Thy-1 immunoreactivity became detectable on these axons only when their expression of the transient epitope detected by the G10 antibody, present on microtubule-associated protein (MAP)1x only during axonal growth, declined. For the first week after Thy-1 protein appeared on mitral cells, it was not distributed uniformally on their surface. Immunoreaction was relatively weak on the somatic surface, and the molecule appeared to be entirely excluded from the distal regions of its main dendrite, above the outer plexiform layer. Here the dendrite reaches up to the synaptic glomeruli formed with the incoming olfactory nerve axons. These distal regions of the dendritic shaft became immunoreactive only after the periglomerular cells had first begun to express Thy-1 protein in the glomeruli. Immunolabelling of the somatic membrane then increased, to give the adult pattern of uniform Thy-1 labelling of the neuronal membrane by the end of the second postnatal week. It is suggested that some of the molecular features of Thy-1, and anatomical features of the main bulb, could interact to produce this initial restriction of Thy-1 to particular parts of the mitral cell surface.(ABSTRACT TRUNCATED AT 400 WORDS)